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ISLAND COUNTY PUBLIC HEALTH

Environmental Health
PO Box 5000

Coupeville, WA 98239
P:360.679.7350 F:360.679.7390

This document describes the various data products that can be provided from the Island County
Hydrogeology Datasystem. Data requests can be made by contacting:

Doug Kelly, Hydrogeologist

Island County Environmental Health
D.Kelly@co.island.wa.us

(360) 6787885

A data request must includedafinition for thesearch area for which data will be delivered.
Three types of search areas can be accomodated:

1. Aradial search where a center location is defined, alatigaxsearch radius.

2. Arectangular search where the X and Y coordinates of two search corners are defined

3. A GIS search where a polygon is provided, and the search will identify wells that fall
within the polygon.

By far the most common data request @raular searchcentered either on a par¢eenter)or a
well. A onehalf mile radiustends to be a good starting point, although smaller and larger
radi usd6 ar e pos Jwoldhteepackages birb avalkastaadarsl and ¢xpanded.
Theexpandeddata package contaibsth standard and extended data

Filename Description
% 00_ReadMe This document describes the documents that follow
. 01_SearchResults.pdf A tabular listing of wells that fallvithin the search area
T 02_Mapimg.pdf A map (image) of selected well locations
= 03_MapGE.kmz A map (google earth) of selected well locations
1 04 _TdDist.pdf A statisticalanalyss of a completiorelevatonand COCOG s
T 05_Stickimg.pdf A stratigraphic o6stick diagramb
= 06_StickGE.kmz A stratigraphic 6éstick diagr ambd
T 07_CLvsEC.pdf A chloride vs electrical conductivity plot for selected wells
g3 08 SearchResults.xlsx An Excelworksheet version dd1_SearchResults.pdf
% 09 Piper.pdf A piper (trilinear) diagram for selected wells
fy 10 HFED.pdf A hydrochemical facies evolution diagram for selected wells
. 11_Trends.pdf A set of tme series plots faall wells/ chemical parametethat
display a statistically significant trend over time.

g 12 StratDataxIsx An Excel worksheet containing stratigraphic data for selected wells
@] 13 ChemDatalsx An Excel worksheetontaining water quality data for sel. wells
g 14 DtwDataxlsx An Excel worksheet containing depth to water data fomgalls
f 15 ConstrDateEvaddf An evaluation of construction dates for selected wells.

Well_Logs (folder) Scanned images for all well logs (for which we have a log).

01_SearchResults.pdfs a tabular listing of wells that fall within the defined search afea.
description of the fields (legend) utilizeédthe listingcan be founddERE. The WellKey

“Always Working for Safer and Healthier Communities”

(
(


https://www.islandcountywa.gov/Health/EH/Hydrogeology/Pages/Groundwater-Data.aspx
mailto:D.Kelly@co.island.wa.us
https://www.islandcountywa.gov/HealthEnv/Hydrogeology/WebStuff/SearchResultsLegend.pdf

column provides access to additional data (where available) for each well, including scanned
well logs, mapping, chemisty and water level data. Click on any WellKey to access additional
data. A key to the fields in the table follows the table. A statistical analysis for water quality
parameters for the search area folldhesfield keys page.

02_Maplmg.pdf is a map (image) of well location3.he well location icon for each well

provides information about the well such as the horizontal and vertical well location accuracy,
contaminants of concerrwater quality. The map image is static and-imdaractive, so it lacks
some functionality ofhe second map type (google earth). Additional details regarding the
mapping icons can be foultERE. Both the imag€02_Mapimg.pdfiand google earth
(03_MapGE.kmxmaps utilize the same icatrategy

03 _MapGE.kmz is a map (google earth) of well locations. Google earth maps utilize the same
icon schemes described above for Image Maps. Well locations in a google earth map are
6cl i ckabl dhgdisplaysotadditional ;mformation regarding the well as shown in the
figure below.
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| Generated 11/06,
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D@ Public Layers
M icLogo N 2 WellKey: EVA
() Search Ar

View Well Information
View Scanned Well Log

otal Wells =
Sl e Well Owner (log): Island County GE1
) Well Data ¥ 3 Site Type: Well
& well Labels s Well Address: Fircrest Ave & Alderwood Ave
Oe Chem Labels R g DOE Tag: BENS76

Construction Date: 4252013
B8 LS Alt Cale: 221 ft MSL
Depth Well: 281 ft
" TD Elev: -60 ft MSL No Water Level Data
| Available

&y No Water Quality Data Available

Directions: To here - From here
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| « )RSy ) é(:'BBbgle Earth

| » Layers Tour Guide P | 1990 Imagery Date: 5/2/2015' lat 48.139650° lon -122.6(:.!0337C elev. 0ft eyealt 12122 ft

When viewing additional well information, some data for the selected well may be available
such as a scanned copy of the well log, and water quality data. Claokithg blue hyperlinks
will download these data for the selected well.

If you have the sidebar enabled in google earth, you can view additional information that is
available as part of the google earth map file (03_MapGE.kmz). Clicking on the Puldrs Lay
folder will expand the folder to display additional layers of information that can be displayed and
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https://www.islandcountywa.gov/HealthEnv/Hydrogeology/KmlLayers/DetailedLegend.pdf

interacted with in google earthData layers such as parcels, lidar
imagery, USGS topos aewailabe (amogst others). A legend/key for
the well icaon scheme is also available in the public layers folder.

By default, the threel i gi t Wel | | D6s ar e
earthmapbutt hese | abels can be tur
just below the 6Well Datadé se

— 35

A note regarding Google Earth; recently Google has released an on
version of Google Earth (as opposed to the desktop versions that ha
been available previously). At this point, the online version of Googl|
Earth does not support custom icons, soaaiggh the maps produced by
| CPH wi | | open in the online v
displayed.

04 _TdDist.pdf provides a statistical analysis of well bottdrole
elevations for the wells in the search area. This tool can be used to
identify elevations of primary aquifers in the search ai&éth this
information, and an estimate of land surface elevation of a proposed
site, the user casstimatehow deep they will need to drill to tap into
anaquifer (estimated well depth = land sudalevatiorr aquifer

» Search

Places
= My praces

Gen
v 4@ public Layers
@ Hydro Legend

© Well Data
L& well Labels

| & 7] I

ed in
checki

Googl

» Layers

elevation).

Circular Search

Radius: 1 Mile

the right. Because the
o estimate of landgurface

Elevation (ft HAVDES)
Estimated Driling Depth (ft)

Total Depth Elevation Aalysis In the examplao the left there are two

accuracy of our
elevation for any

In addition to the bottorhole elevation
analysis, the TdDist report also provides

E evaluations ofrertical distribution oimgor
contaminants of concern (arsenic, chloride,

- hardness and nitrate) vs elevation / depth. A
separate plot (page in the pdf document) is
provided for each chemical / analyte. Average
and maximum concentrations are displayed in
each plot, with the bluere representing

average values aride red dots providing
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Center: EVA primary aquifers, one occuring between 200
Search Center Elevation: 221 ft and 225 feet above sea level, the other between
' 25 and 50 feet below sea leveEstimated
SE— land-surface elevation in this example is 221
feet. Two vertical axis are displayed, elevation
T | is on the left, and estimated drilling depth is on

given well isdependant on the wells horizontal
accuracy, only wells that are located to a
parcel (or better) are utilized in this evaluation.



maximum valuegfor each elevation interval).

Circular Search

Elevations with no wells completed (e.g. +25 to

Radius: 1 Mile

+175 in the example to the right) will not have a =~ _ Seareh Center levation: 21 1
maximum value data point.

vs well completion elevations / depths. As
expected in many typical situations, nitrate

The plot to the right shows nitrate concentrations = /
concentrations are higher at shallower depths / /

higher elevationsl t s worth noti )t

vation (1t NAVDSE)

always goinga be a relationship between various 1
water quality and depth / elevation. In that case, * % i
the resultant plot will be primarily noise.

Estimated Drilling Depth (1)

a1

05_Sticklmg.pdf provides a graphical
representation of the stratigraphic log informatior
(stick diagram) for the wells ithe search area. A
standard map image has two crssstional views
looking across the mapped area. Just below the
map is the east/west cressctional view, while a
north/south cross section is presented to the right of the map.

o
Sy,
¥ Disciaimer T 1
Isiand Couinty makes.
e E
a0

For every well (locted at least to a parcel) in the search, a colored line is drawn directly below,
and to the right of the well location. Colors of the line represent the type of geologic materials as
shown on the key in the lower right corner. In general, gravels azedalnds are green, silts are
yellow, and clays / hardpans are red. VBetleens are represented by boxes, water level level
elevationgn each welby the blue triangles. Elevations are in feet M&Lmay be difficult to

gain an understanding of theuctures of

our aquifers by simply looking at well

logs, but when you can view the
stratigraphic information from 50 or 60
wells at the same time, bands of similar
colors can bee seen, representing aquifers
(blue, cyan and green) and aquitards
(yellow, orange and red).
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06_StickGEkmzis a 3D  [swwumme R

Eile Edit View Jools Add Help

google earth version of the . ... b GrEesE & @ 0 SEiE o
stick diagram described [ = .
above. The google @lr | oo o i : -
version is interactive, the Jtsy, .. : Welley: 95

—@ Public La‘,m

user can hover their mous| Cs.ungteci

_\ PNW Networks

over any section of a well §=~n
log and the drillers

lSCS C-C

description is displayed. B
Clicking on a section of a Conter = ekt
log will provide additional | . g ..
information regading the 2%%’”"’”99

elevations, thickness, and| 9o v
drillers description. The
small white line below
each well extends from thegga |+ «
base of the stratigraphic =t ESEE JEE : G AR T
column to the well location on land surface. Clickargthe well label at the top of the well, or
the white well location lines provides additional information regarding the k. public
layers folder contains a key / legend for the 3D Stick Diagram.

07_CLvsEC.pdf is a chloride vs. electrical conduaty plot. Thisanalysis is especially suited

for evaluatingareas where extremely hard groundwagsults in elevated chloride
concentrations. The concept behind this tool is that electrimahductivity is directly related to

the overallquantitiesof dissolved solids. For any giveoncentration of chloride, one would

expect anuch higher conductivity value if the chlorides were the result of very hard water due to
thepresence of other dissolved constituerier more information regarding this and some of

the other geochemical tools discussed below, please sSedhater Intusion Topic Paper

08_SeachResultxIsx is an excel spreadsheet version of @ie SearchResuligdf. Additional
fields such as well coordinates are provided. The spreadsheet can be used to allow mapping of
wells via GIS and other data manipulation functions.

09_Piperpdf A Piper Diagram isgeneral
geochemical analysis, also known as a
trilinear diagram. Chemical sample results
are plotted based on the relative proportion
major ions. For each water sample, a point
plotted in the lower left triangle based on the
proportions of positigly charged ions
(cations), and a second point is plotted in the
lower right triangle based on the proportions
of negatively charged ions (anions). These t
points are then extrapolated up into the uppe
diamond to place a third point.

In general, freslygroundwater samples will
|l and near the area |
upper diamond, while pure seawater wil/| p
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https://www.islandcountywa.gov/Health/DNR/Documents/TopicPaper%20SWI.pdf

conservative mixing (mixing without ionic exchange reactions) between freshwater and seawater
would plot along the |Iine | abeled édmi xingo.
materials, ion exchange reactions often occur between the groundwater and the aquifer material,
which alter the chemical composition of the water. This change inicaktomposition results

in a deviation from the conservative mixing line on the piper diagram, moving the point upward
into the upper portion of the diamond during intrusion, and downward toward the lower portion

of the diamond during freshening. Usingstmethod, it is possible to deduce not only if a water
sample is impacted by intrusion, but also if the intrusion was getting worse (intrusion exchange)
or better (freshening exchange) at the time the sample was @kénwater samples from

wells (within the search area) with all requisite chemical parameters are plotted. If a well has
more than one sample that contains all requisite parameters, the averages of each parameter are
calculated, and only one point is plotted for any given wellhis pla will not be included in a

data package if no wells in the search area have the requisite chemistry data.

Stiff Diagrams (Indirect Deliverable) Aother type of general geochemical tool (stiff diagrams)
is also encorporated into the data systénstiff diagrampresents a "picture” of water

chemistry. The shape of the plot is related to the concentrations and proportions of the major
ions in the groundwater sample(s).

Six chemicalparameters (or combinationg parametefsare plottedn the graph, wich are

displayed on the left and right margins of the gralpbw concentrations of a parameter will plot
near the center of the graph, higher concentrations will plot toward either the left or right sides of
the graph.

The four plotgo the rightare examples of some o Normal Dilute (soft) Groundwater __
typical groundwater types, the first represents soft [> heos
groundwater and is relatively small in size due to tt o4
lower concentrations of dissolved minerals. The n Very-Hard Groundwater
plot represents hard groundwater, and as would b€ ks ] c
expected it is much wat due to the higher mineral  c= /> HCO3
concentrations. The third plot represents seawater ™o so4
intrUSion, the anvil Shape of this plOt is due to the Seawater Intrusion Influenced Groundwater
dominance of sodium and chloride (salt) in seawat“™ ™ < “
Finally the lowermost plot represents reverse - i / :f:s
exhchange, where friesvater is replacing saline ‘ \ _
water in an aquifer that has been intruded, but the ., e (oo Cromdues
intrusion is improving (lessening). ca \ \“> HCO3
Mg -/ 504
Stiff diagrams are generated by the data system fo " " Milliequivalents Per Liter e

all wells that have samples with the requisite water

guality parameters. For wells that have more than one sample that contains all requisite
parameters, the averages of each parameter are calculated|yaonediagramis created for
any given well. These diagrams are mapped spatmatjpogle earthwith alink to themapped
diagramancluded with anyd3 MapGEkmz file (enabled under Public Folders / Stiff
Diagrams). The majority of groundwater saies can be plotted with anaxis scale of +/10
meg/l. When a diagram can not be plotted on that scale (exceddy, thefill color is changed
from green to Blue = +20, Cyan = +/40, Yellow = +/ 80, Purple = +/160 and Red = +/
480.
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10_HFE-D.pdf A Hydrochemical Facies Evolution DiagrgifFE-D) is another geochemical
analysis that has application to seawater intrusion analysis. This tool was only recently
encorporated into the data system. More information regarding this tool can deafoun
GROUND WATER, Vol. 48, No. 2 Giménezorcada (2010) This plot will not be included in
a data package if no wells in the search area have the requisite chemistry data.

11 Trendspdf contains timeseries plots of all chemical parameters (from any wells within the
search area) that are displaying a statally significant trends. This plot will not be included

in a data package if no wells in the search area have statistically signficant trends in any tracked
chemical parameter.

12 StratData.xIsx is an excel spreadsheet containing stratigraphidadg for the wells within
the search area. The spreadsheet can be used to allow mapping of wells via GIS, modeling, and
other data manipulation functions.

13 ChemData.xIsx is an excel spreadsheet containing water quality data for the wells within
the ®arch area. The spreadsheet can be used to allow mapping dieveistryvia GIS,
geochemicamodeling, and otheshemistrydata manipulation functions.

14 DtwData.xIsx is an excel spreadsheet containing water level data for the wells within the
search area. The spreadsheet can be used to allow mapamgfef water levelsia GIS,
modeling, and other data manipulation functions.

15 ConstrDateEvalpdf is an evaluabn of dates of construction for wells in the search area.
This is useful for understanding the temporal development pattern in the search area.

Well_Logs (Folder)Scanned images for all well logs (for which we have a log) are contained in
the Well_Logdolder included with the expanded data packageorder to keep the file sizes

small enough for email, extended data packages requested @eotivedwater Spatial Analysis
Web Applicationdo not include the well logs folder.

For questions, comments, or requests for data, please contact:

Doug Kelly, Hydrogeologist
Island County Environmental Health
D.Kelly@co.island.wa.us

(360) 6787885
For more information regarding th&and CountyHydrogeology Program, visit thdydrogeology Web Page
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http://onlinelibrary.wiley.com/doi/10.1111/j.1745-6584.2009.00649.x/abstract
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mailto:D.Kelly@co.island.wa.us
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